Subsurface thermal regime is affected not only by thermal conduction but also by advection owing to groundwater flow. The effect of thermal advection is especially large in shallow sedimentary layer with active groundwater flow. Subsurface temperature distributions in some basins and plains in Japan are affected by regional groundwater flow systems. Both field observation and simulation results in the study area show that thermal transport conducted by regional groundwater flow system, driven by topographic effect, distorts subsurface temperature distributions. Moreover, subsurface temperature distributions in the Yonezawa Basin and Nagaoka Plain show effect of groundwater pumping. Subsurface temperatures in shallow layers in these areas have seasonal change due to groundwater pumping for snow melting in winter season.
(modified Domenico and Palciauskas, 1973) (a) no groundwater flow condition (b) thermal regime under condition of (a) (c) simple regional groundwater flow system (d) thermal regime under condition of (c) (e) thermal regime caused by both effects of groundwater flow and surface temperature warming (hatched area shows the zone of temperature inversion which shows anomalous low temperature).
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